Surface expression of the AMPA receptor subunits GluR1, GluR2, and GluR4 in stably transfected baby hamster kidney cells.
The surface expression of the alpha-amino-3-hydroxy-5-methylisoxazole-4-propionic acid (AMPA)-type glutamate receptor (GluR) subunits GluR1, GluR2, and GluR4 was studied in cultures of stably transfected baby hamster kidney (BHK)-570 cells. Two methods were used to quantify surface expression: cross-linking with the membrane-impermeant reagent bis (sulfosuccinimidyl) suberate (BS3) and labeling of surface receptors with the membrane-impermeant biotinylating reagent sulfosuccinimidyl 2-(biotinamido)ethyl-1,3-dithiopropionate (NHS-ss-biotin) followed by precipitation with neutravidin beads. Western blot analyses of control versus treated cultures revealed that, for all three GluR subunits examined, 25-40% of the total GluR population is located in the plasma membrane of the BHK-570 cells. This finding was corroborated by analyses of the surface expression of [3H]AMPA binding sites in the GluR-expressing BHK-570 cells performed via the biotinylation/precipitation method; these studies revealed that 30-40% of the total binding site population is found in the plasma membrane. Analyses of combinations of the subunits, both GluR1 + GluR2 and GluR2 + GluR4, revealed that heteromeric combinations of the subunits are not trafficked to the surface more efficiently than homomeric receptors. For each of the three subunits, western blots revealed two distinct bands; removal of surface receptors reduced immunoreactivity for the upper band of each subunit by > 90%, whereas immunoreactivity for the lower band was reduced by only 10-20%. Treatment of extracts from the various cell lines with glycopeptidase F resulted in the collapse of the two bands into a single band of lower molecular weight, suggesting that the two original bands represent differentially glycosylated forms of the same polypeptides. These data indicate that the majority of the stably expressed GluR subunits in these cell lines are incompletely glycosylated and that complete glycosylation is associated with trafficking of the GluR subunits to the cell surface.